






















technological	 development	 that	 need	 to	 be	 implemented	 in	 the	 ceramic	 tile	manufacturing	 sector	 in	 the	 coming	 years.	 The	 alternatives	 consisted	 of	 endogenous	 and	 exogenous	 sectoral	 technologies.	 The	 technologic



















Previous	studies	 (Cerame	Unie,	2012;	Gabaldon-Estevan	et	al.,2014,		 (Gabaldon-Estevan	et	 al.,	 2014)2016)	 show	 that	 these	objectives	 for	 the	European	 ceramic	 sector	 are	 extremely	demanding,	 and	unreachable	with	 current



































































The	LCA	model	was	developed	in	GaBi	software	(PE	International,	2008b;	Thinkstep,	2016b)	and	the	bundled	professional	databases	PE	International	2008a,	Thinkstep	2016a	and	ELCD	3.2	 (JRC-IES,	2015).	 in	 order	 to	 obtain	 the
background	data.	A	total	of	194	variables	were	parameterized	to	allow	for	the	scenario	analyses.	Some	parameters	served	to	define	the	technological	route	when	multiple	alternatives	were	possible	(e.g.	dry	milling	vs.	wet	milling)	and































































































































Glaze Thickness Milling Driers	&	Kilns Electric	energy	source Thermal	energy	source
GL100 GL50 GL0 TH100 TH50 WCS DRY CTT WDS SGM90 SGM15 SGM20 SGM50 REN50 NG100 NG50 NG0
A	(baseline) X X X X X X
C	(2015) X X X X X X
D X X X X X X
E X X X X X X
F X X X X X X
G X X X X X X
H X X X X X X
I X X X X X X
J X X X X X X
K X X X X X X
L X X X X X X
M X X X X X X
N X X X X X X
O X X X X X X
P X X X X X X
Q X X X X X X
R X X X X X X
S X X X X X X
T X X X X X X
U X X X X X X
V X X X X X X
W X X X X X X
X X X X X X X
Y X X X X X X
Z X X X X X X
3	Results	and	discussion
The	emissions	of	CO2	equivalent	(CO2eq.)	associated	to	all	technological	alternatives	and	constructed	technological	scenarios	in	the	lifecycle	of	PST	were	quantified	and	analyzed	with	the	support	of	GaBi	Analyst	(Thinkstep,
2016b).	 It	 should	 be	 noted	 that	 the	 same	 distribution	 destinations,	maintenance	 operations	 and	 end-of-life	management	were	 considered	 in	 all	 technological	 alternatives	 and	 scenarios.	 Furthermore,	 other	 environmental	 impact












































In	Fig.	5,	a	very	slight	decrease	 in	CO2eq.	emissions	can	be	observed;	consequently,	 it	may	be	concluded	 that	 the	accomplishment	of	 the	EU	 target	 in	2050	relying	solely	on	 the	evolution	of	 the	SGM	(exogenous	 factor)	was	not	 realistically
affordable,	supporting	Gabaldón-Estevan	et	al.,	2016.
Fig.	6	shows	the	CO2eq.	emissions	associated	with	the	life	cycle	of	the	scenario	C	when	electric	driers	and	kilns	were	used	in	the	manufacturing	process.	An	increase	in	emissions	was	detected	due	to	the	nature	of	the	SGM.	Fig.	6	evidences	that



















































In	 the	evaluation	of	 the	different	 technological	 scenarios,	 the	objectives	 for	2020	were	 found	 to	be	almost	 fulfilled	 thanks	 to	 the	 technological	 advances	already	being	 implemented	 in	 the	European	sector	of	 ceramic	 tile
manufacturing.	However,	 the	objectives	 for	2050	are	 far	 from	being	met,	and	 the	 implementation	of	endogenous	widespread	 technology	will	not	be	enough.	Therefore,	a	combination	of	endogenous	and	exogeneous	breakthrough
technologies	must	be	applied.	These	breakthrough	technologies	mainly	lie	on	a	decrease	in	the	dependence	on	non-renewable	fuels,	the	implementation	of	highly	efficient	energy	measures	and	the	application	of	product	eco-design
innovations.
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• EU	2020	CO2	reduction	target	for	the	ceramic	tile	industry	can	be	met	through	current	technologies.
• The	ceramic	tile	industry	will	not	meet	EU	CO2	reduction	target	for	2050	unless	they	combine	several	measures	along	the	life	cycle.
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